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x-archive-meta-abstract: A procedure is described for using the Faraday-rotation fading of a satellite radio signal to measure the ionospheric electron content per unit column up to the height of the satellite. At frequencies as low as 20 Mc the rotation of the plane of polarization cannot be assumed to be proportional to ?NBcos?dl along the line of sight. The simplifying assumptions implied by this expression are avoided, and full account is taken of ionospheric refraction, using the collision-free form of the Appleton-Hartree equation. Results based on observations of 1958 Delta 2 arc presented. The subsatellite electron contents have been derived throughout the satellite passes for heights both above and below the F-peak; the latter compare well with values derived from simultaneous ionograms. The method also permits the study of large-scale irregularities in electron content. Such irregularities, having lateral dimensions of a few hundred kilometers and fractional deviations in subsatellite electron content of about 0.01, have been detected. Our observations suggest that satellite polarization studies offer important advantages over other methods of investigating these irregularities.
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